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(57)Abstract: 

PURPOSE: To produce a 2-chlorothiazole compound 
useful as an intermediate for insecticides in good yield 
and purity without requiring an excessive amount of a 
chlorinating agent by reacting an isothiocyanate allyl 
derivative with a chlorinating agent. 
CONSTITUTION: An allyl isothiocyanate derivative of 
formula I (X is a releasable group) is reacted with a 
chlorinating agent (e.g. chlorine or sulfuryl chloride) to 
produce 2-chloro-5-(chIoromethyl)thiazole. The 
releasable group X is CI, F, Br, etc. The compound of 
formula II is further reacted with an amination agent (e.g. 
phthalimide, liquid ammonia) to produce 5- 
(aminomethyl)-2- chlorothiazol of formula III or a salt 
thereof (e.g. hydrochloride or hydrobromide). 
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[0 0 6 2] W. TiE^;KMRtf##^^£lfc^ 
tt. #l<D&vJ3:Mm&*r?Z>» Me : Et : 

X.^)Vg>, s :>->^l^K br :^D-K («j£ 
V>) , d : K t : hU^l/y K q : ^*7;l/ 

5^ K m : K dd : h?7U 

yK j :^!y^U>^5£lft, Hz :^)Vy 9 CDC 1 
3 :I^PDiJnJ1/A, DMSO-de :iDMSO, 
% : 11%, mp : b p : &£il£1t&mti&Z><D 

[0063] $mmi 

^Vfty7>82-^D07»JjH3. 4g, ^DO 
tfUt-A 10ml ©S&ftl;, 2k*&T (^M 1 0 1C£4 
T) . ***Xftl»H4 0»fc*>&D*#aA/«. K 

TO^JESttttNMRcfcD. Sft2-7lf-l, 4 

dd-i, 4 -^>^^x>x;i^^oi-;^ 

[0 0 6 4] 
Kb 2 2] 

CH,-C-CH,N=C-SC£ 
I I 

(NMR (CDC 1 3 ) : 4. 3 3 (2H, m) , 5. 
3 8 (1H, m) , 5. 5 3 (1H, m) ) RZ*2, 5 
-y^DD-5- (^OD^fJW -2-^77U> 

[0 0 6 5] 

Mfc2 3] 



i5 



(NMR (CDC 1 3 ) : 4. 0 8 (2H, m) , 4. 
5 8 (2H, m) ) hmfetztilto 8*»tt««Lt 
ft!^4 0tKTJ:«^&. 4P# 

o/co ^OD^A^gm MJEsSSU 13. 3 g 



fco 73 % 0 bpl08-110 "C/ 1 8 mmH 
g 0 mp^3 0t. 

NMR (CDCla) : 4. 72 (2H, s), 7. 5 
1 (1H, s) 

[0066] mmm2 

-fVftv7>i2-^DO7 , j;V5 0g > ^DDM 
A50ml (DM&mz. 7k*§*T, rtia^3 O'CETFK: 

S^W^, Sftx;i^7U;i/6 0. 1 g£mpfl3 o# 
10 TsrTb^c ?§^^UT^iaT^6>«c2NfPfl3 o#sis 
£-t**io ^co^#>?r^iabT^m^S^:3 e'Cfdlb 

fa* SSft^SEliU 51. 7 g02-^Pn- 5 
- {2uu*^M ^TV-fr&nXi. «^ 8 2%o 
$6K9 0%eJLb, bp: 110t/2 0mmHg e 
[0 0 6 7] $mw3 

a? (^SSrj^T) , 0. 8 4 3M<D^ag^^S« 
10 3ml £ l&f[yj3 O^TiSTLfco *i£T~e 1 P# 

«^UT*frfb2-7lf- 1, 4-^DD-l, 4 

[0 0 6 8] gaStf!4 

30 D7'J^0. 4 3 g^i&T35>K^fin^ 3 0»r^ 
<\Z/ul,tc« Kfc9t\zm&AtBtmi 0ml ^5n^> 1 0 

^£^te2, 5-^DD-5- (^DD^fjW -2 
-f77U>(h^^t)(Z)TSo^ 6 0t:-C3 

0»Faim^-r^t2-^nn-5- (&na*^)i>) 7- 

[0 0 6 9] £tfi09 5 
&?&T> mt7s)VyV)V0. 5 0 giC-f V^*^7>» 
2-^nrjTU^0. 2 2 g £ 3 #F*Te*KTU *?&T 

<&BjSn?<0**tttt2 f 5-y^DD-5- WDD^ 
-2-^770^^^^^ 4 0t-6 0 
SfcfflJBLfcBr, i4W2-^PD-5- (^ 

-5- (^dd^;w -4-^Ti/u;pt«^^n^> 

[0 0 7 0] 
[ft24] 

50 



—955— 



(10) 



<&ms£4 - 2 3 4 8 6 4 



17 



18 



CH*C£ 



(NMR (CDC 1 3 ) : 4. 7 9 (2H, s) , 7. 
70 (1H, s) ) ^.(D^(Dlz^aa^)l^tU^rz(D 
2 0t:^T-e^T>^-T7KX^S^3*$:iDAT 
#><fcL^b£:3r> 2-^DD-5 - (^OD^») ^ 

[0071] mmme 

S»JEH«§8g^An, .8 0 < CT2l$WJEJ&$i*fco ^ 

sm. i oNTkmfc-rhw&fcmmo. 6m i tx^ 

;-;H2ral Jn^x^s-c 3 o <U/uVrc» 
U 0. 49g©5- {T^J^M 

yv—)v*nzi 0 n&mfto nmr (cdcio : 

1. 66 (2H, s) , 4. 02 <2H, s) , 7. 3 
6 (1H, s) 
[00 7 2] 

2-^DD-5- (^DD^^W ^77-^0. 50 
g, 2 5%7>^Z7*4ml, 7th-h'J^6ml 

(Dm-S®* 3 o^^jto^MdSbfco^. 2 5 %r>=e- 

77fc8ml£jiinU 2 61C3 0»P5ijn^SSL^o fH 

mme tm&<D&$im&fTiK o. 2 2 go 5- era 

JttM "-2-^DD^7y-Mifc 0 
[0 0 7 3] #!SSfll8 

2-^DD-5- WDD^^W ^7^1/3 0. 0 
g ^^\4 1 ^^^l/>^ >2 7. 5 gt^DP^l/ 

A 1 5 0ml <Dm&mzm&M%rF^ 3 o#p*reirF 

J^tffi^L «^£ft^£^birr 10 0ml icSIS 

u ¥atkW'&2LUtcimm&mj&is, «£,i£2 0mic9 

ftZft-DtCo ^ff*bT5 5. Og (iR^9 9. 7%) O 

[0 0 7 4] CCDPS»y>^e-^A*S3 2. 5g, 36 
%4Sl0 4g, *97. 5ml, X^7 — ;^3 2 5m 

i <DmG®&7 ot-em^tm-Miu 

Tift*gbfco £bfcB#£Mtfat£Ib. «S£*i*g||:S 
bTco 7th>100ml Z^totZlmX* ^F&te&m 
m LTz. ^F^SC* 2 5 0 m 1 ^ftl^^CO^ 6 N;*C&fc 



H 

*>~e3[HjttfflU S^nn;*^>JB*ffiftft**T?tt 
©5 - (TS/^^W - 2 -^DDf7^/- 1 

4. 3gfL ^(o^cD^mmmm'vmmv. 10. 5 

g©«am bp:85lC/10. 5mmHg 

10 [007 5] mmmv 

7. 1 g, X^;-^8 0 0ml, *160ml, 12 
NI£2 0 0ml <Dm&®}&te&7 0 — 7 5*C-t?2B$fiB 
3^<tt^U ^^^^»»JbfCo *»£*53 0 0m 

3 0 0ml^M, ^ClcSygbfc MMtey-fehV 

-r*&*§>^ *i 5 om i %c&t* 6N*sft 

^hU^A*i§*repH£l 3£LfCo '^DD^^> 

a? 2 8. lgtf>5- (7$y*^M -2-^DDf7^/ 

ZL<Do*>, 2 1. 2g$ 
MJEEf&SU 17. 2 gOlfog, bp: 7 1 — 7 

2*0/0. 7mmHgo 
[0 0 7 6] 5QSW1 0 
7W5H*'JW10. 4g> SSDMFlOOm 

- (^DD^») ^77- ;^9. OgOlOmlDM 
F*g?££2 O'COftftfS*-?! 5#F*ira8Tb*:o i8T*£ 

omi ^mmmzMTL. w»s»wmiju 

y^DD^^>-»gX5 1 ;i/ 20:1) TiSl, 1 
2. OgON- (2-^Dn-5-f77UWf*) 
7^;W^ K^r#fCo mP 1 0 8 — 1 0 9*C 

[0 0 7 7] N — (2-^DD-5-5 L 7y , JiMf 
M 7^JK^H12. 0gtX^/-;V2 0 0ml© 
ig^4»K:b: H7y> 1 tMc^3. 2 g^S^fpTTf^Tb 
fc. »T«lRflBlni!R318tb. JftgJbfc. 
47 #£*MU »ijK£»i8bfc. ^®^«rx-^5 0m 

9, Btttlttft5- (75y^WW -2-^nn^Z 

[0 0 7 8] 1 

fr7> : EZ7 2 0ml^An, 2-^00-5 

- WPD^fiW ^7^3. 36gth;UX>l 

o m i <D&^miet^ta^x^mvr^o mm*- 3 ox:*: 

50 £1*fco -£0>«*S*T?7BSHU SfflT16BKdKtt 



^56- 
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^A*MlOml*{:M, zf?uu**>'e2mtA 
&Lfz (10 0ml 5 0m 1 ) o ^TttUB$fiiB& 

;P 10:1) TSaU 2. 2 0 g (74. 0 
%) 05- -2-^DD?77-M 

[0 0 7 9] JtSSM (B*@^4Sffck?S&36 3-8 3 
o 7 9*%\zmn<D-jjmK:J:Z>2-?an-s-?nu* 
J-JV^T V—)V<DWg) l&itXJV? UJH 5 0 0 g^5 10 
ortCfillfcU <Vfty7>S7U;i/2 5 0ml^5 

@ (2 OmmHg) bjto bp 9 0—1 1 0 C CCDS»2 
9 5g£go*: (#X^DVh^;7>f--lC<fc£$£S2 
8%) • £n£2£k:»@ Fv-»Sf^«ffl) 
U bp 6 3 — 6 8*0/1. 3mmHg<Dgfc#l 1 8g 

: X-^-=8 : 1) 4 6g(D*&8* a? 

^2-^DD-5-^DD^ fW7 y-i^#fco 
[OO8O]##0dl <K»©-f V^*5/7>»2-* 
DDTU;KD-&jS) 2, 3-y^DP-l -^D^>3 
2 5. 9g, ^y7>»thU^2 6 1. 9g, 7 

\Zz/t7an*?>2 o Om l £3o*TmPF^«i£»By 
Lfc©^»»gbfco 5£S«3£ i 4 o e c<D«ti§4 J **e i 

»#U MBE^gbfco 3 3 9. 5g(D-fVft->7> 
S2-^DD7UMffc 0 ffli 73-7 6*C/18 30 
mniHgo 

[0 0 8 1] #%«2 
N, N-v^^;i/-N ' -^hD^7-y>13. 0 
g, ©*7KK^hU^A5. 9 0g, SSDMF2 0 
Omlcoi^ftl:, MT2-^dd-5- (^od^ 
?7 x /Hl'ODMF 1 5m I «»E* 2 «rHT?»T 

DMFSrWScbfc* SSfttC7th-hUiP2 0 0ml 
£fiUX.* -fe^-T h±T^«f^»^Jbfco «ffc£;fr^A 

- MUV2 : 1 — 1 : 2) TfiSb, 6. 4 5 g£>l - 
(2-^DD-5-f77'J;MfiW -3, 3->>;* 
^-2-rhP^7Zy> (^«No. 1) £ 
i^Co mp 1 5 5-1 6 0t e J—)\,3iK)f£§ff 
5;:<hK:<£Dmp 1 6 5. 5—1 66. 5*C 0 NMR 
(DMSO-ds) : 2. 96 (6H, s), 4. 50 
( 2 H, d, J = 5. 8Hz), 7. 5 6 (1H, 
s), 8. 53 (1H, br. t, J = 5. 8Hz) 

[0082] mmtzisT&>T<Dit&®>&mr^ i- (2 



4$58^4-2 34 8 64 

^^-2-zhP^7-y> (f#{b^ftNo. 2, 
mp 1 6 5— 1 6 71C), 1- {2-^PD-5-5 1 
770;^^) -3, 3~yX^-2--hn^7 
-y> (#^bftftNo. 3, z/UyZf, NMR (CD 
Cis) : 1. 23 (6H, t, J=7Hz), 3. 4 
6 (4H, q, J = 7. 2Hz), 4. 60 (2H, b 
r. s), 7. 44 (1H, s), 8. 30 (1H, b 
r. s) ) . 1- CI- (2-^DO- 5-f7yU^ 

- 2-rhn7^yy] tfou>?> (##^ 

ftNo. 4, mp 1 8 5 — 1 8 8*0 
[0 0 8 3] 035m 3 

S-^f;i/-N-ZhD-fVf*R*5. OgttfU^ 
> 2 5m 1 (Bg-g-jSK:, SHaT?*S*»« 11. 3 g£ 1 

H«^®J<£S*SbfCo 3^@«3£ 2 Nifigt 5 0mli:fe 

f;V-N' --hP>fy?tR«5. lg£rG&*ii§i£ 
LTiL mp. 10 9 — 11 Ot: 
[0 0 8 4] N-T-fe^-S-^^-N' --hn 
-fyf*K*0. 2 2g, 7thr:hU;P5m]0fi^ 
^{C> -2 0tT, 5- iT^J^M -2-&UU 
f77-JV0. 2g€:SSTbfCo Hfiflre 1 RMH*>< 14 

s*?g^^*«gbfeo @fcb*:S@4&£x^y 

— »rt>&fH»U 0. 3 1 gCQN-7-fe^;U-N' - 

(2-^nn-5-5 1 77 I J;Mf;W -N" -x hn 

?7-^> (#^ftNo. 5) 2r#£io mp. 13 
2-1331: 

NMR (CDC 1 3 ) :2. 33 (3H, s) , 4. 6 
8 (2H, d, J = 6Hz), 7. 50 (1H, s), 
9. 60 (1H, br.), 11. 85 (1H, b 
r. ) 

[0 0 8 5] ##«4 

5- (T^y^^JV) -2-?UU?-7V—)V6. 8 2 
g, 1. 2-^^-3--hD<V^g*7. 2 

6g, MTic^^u^Ae. 7 2g, m^m-m*. 8 

1 g, 7thzh>JJH 5 OmlODS^Srl^pWiDSSft 

McSbfco jm97««&K8iju a^^»ieb/co mm 

«*7A^DYh^7^- (®ffl^:y^PP^^ 
>-*?S— )V1 0 : 1) -eSSlb, 7. 3 3gtf)l- 

(2-^pp-5-WJ;MfjW - 3 

2 -zhn^7-y> (#%^«lNo. 6) 

mp. 1 7 2- 1 7 4C (7t h 'J^J; DBS 
g) , NMR (DMSO-ds) :2. 83 (3H, 
d, J = 5Hz), 4. 53 (2 H, d, J = 5H 
z) , 7. 61 (1H, s) , 8. 12 (1H, br. 
s), 9. 00 (1H, br. s) 
[0 0 8 6] #^#J5 

1. 2-y^^-3-^hD^75 1 t^0. 50g 
tfU^>l 0ml(O^l:t*KSl. 0 3gi&gl 
T^TLfco 1 ftmftttft. 2 NSS 15 0ml 



—957— 
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^DD^Jl/AlOOmltMlL ^DO/ft 
2 NM 5 0ml Tffii*Lm SS8U 0. 
6 0 gOD 1 -7-£^)U- 1, 2-y^^-3--hD 
V^^^^gSH6^<i:bT#fCo NMR (CDC 
1 3 ) : 2. 2 3 (3H, s) , 2. 5 2 (3H, 
s) , 3. 17 (3H, s) 

CO 0 8 7] 2 - 3 

hD-fV^tl^O. 5 14gtHPX>5mKDl-& 

0. 4 0 0 g, h;>X> 1 0m 1 Wx-r^2m 1 tf) 

ig^^ac^Ti oftfrn-emrvTzo *»T2^ra» 

0. 2 3 0gON-7t 
y^-N' - (2»^DD-5-?7y»J;Mf;W - 

N-*^;i/-Nr -zhD^7-i;> (##fc-&4&N 

0. 7) ^ifco mp 1 0 5- 1 0 813 

NMR (CDC 1 3 ) : 2. 11 (3H, s) , 3.0 
8 (3H, s) , 4. 57 (2H, s), 7. 53 (1 
H, s) , 9. 35 (1H, br. s) 

[0 0 8 8] m^me 

1, 2-y^-3--hP<V^$ (2. 93 
g) , ^R#U^A (4. 0 7 g) , StXTirhnhU 
* (6 0ml) CDS^feJC (2. 53g) £ 

£S-einA> g^ft^uOiag-e3M»»t^ 

(10 0ml) ^1BI^> g^4&£*T?2 0ifc#UfCo * 



(12) #63^4-2 34 8 64 

22 

U 3. 4 8g(Dl-7t^-l, 2-^^^-3 

-zhP^yf«^L l-T-fe^-i, 2- 

^^-3--ha^v^tii (3. 4 i g) <om 

MJC^fr (2 0ml) ^IC, 5- (Y^y^M - 
2->7UU^7V-)V (2. 6 5g) (Omm.^)^ (4 
ml) fg}&£-2 5tTl 5^FfltiTL, IEJC-2 5 
^T?3 0#fBm#£82ttfc o ^^rg^^5^fflT2 0 

)VX.-t)V (4ml) a«4&^»jlUT*a6, 
20 4. 2 1g©N-7tf;P-N' - (2-#DD-5- 

y> (##ft^No. 7),mpl05-107t: 

(»Sx^;W>e>^teSbfc) £#*io 

[0 0 8 9] m%USkm VM^U^Z/tl ( N 1 lap 
a r v a t a lugens ) IC^^-S^^ 

wm^TWT^2sg^'f *m<D^m\z. mmkmi cf 

Etfi«TfenSft&tf(DNo. T^-T) 5mg£ 
h^-> (tween) 20£-&tT0. 5ml(D7t 

h>T*§*?u 3 o o of&*^coy-r> (ss&h am 
a? m&nim m m *T^gi8g (5 0 0 P P m) ti, 

hbf-rnr>>^3^«jmi og^, 

1-7 0>fc^fe«ViTnt> 100 %(^£&*2:^U7co 



—958— 



ftfflW- 4-234864 

[SSffB] ¥&6$- (1 9 9 4) 1 1 ^2 90 

C1 V BIS^] ftS8¥4 — 2 3 4 8 6 4 

[&BBB3 ¥$4^ (1 9 9 2) 8^240 

twtaj £rfifl#t^?§4-2 3 4 9 

[fcbUS^] #S¥3-1 2 5 7 0 6 

[ITiEgg] Wffl*K«fc:otTEOiiO^*«BliE-rs. 

C07D277/32 9051-4C 
// AOIN 47/46 9159-4H 
[IB] SJtt©fc*i»> 



-IT 1- 



(19)B#B*Smr CJP) 02) Q |g *£p g^F & $| (A) (lD£fttiifilfiM#? 

4$H! 5 F4-234864 

(43)£gfiB 6 ^(1994)1 1^29 B 

(51)IntCL 5 S£glJI2^ frft&SS^ F I StSS^Sm 

C 0 7 D 277/32 7019-4C 
// A 0 1 N 47/46 8930-4H 



«2EW* »;£5ftf>£St9(i!: 14 JO 



(21)ajM#^- 
(22>m®B 

(31) «$fc8efe§5#^ 

(32) «5fcB 



^W^- 125706 

¥^3^(1991) 3 J3 8 B 

#8FF2-67911 
¥2(1990)3^163 
B* (JP) 



(71) tBKA 000002934 

(72) ^|Bj# 3H8 

*Mm±mfimm\m.mfc i tb 6#3hj 

(72)#gBJ# «p jft^ 

(72)&HJ^ fjfffl » 

£tfmjll2SIS&£JI|BJf*Ji.& 2TS 5 
91 

C74)RSA 3« (fl-2£) 



(54) mWO&frl 2-^of7 '/-.n^oSit^Sfc 



(57) 



(0EIEW) 



CH,=C-CH.KCS 
I 

X 



HX 



CH,C£ 



en) 



( i ) 



TZ Sit 



H 



-II 2- 



(2) 



WfflW- 4-234864 



imxm i ] s 



* [fbi] 



CH^C-CHiNCS 
I 

X 



(I) 



y®7 v frmmfctt&mfcmtzfc&z&zc Kb 2] 

,s 

CHtCi 




( I ) 



-;i>©«ifi2r&. -cj&ss**! ( i ) mmvmmio 

[»#E2] ci n (DxtfmkMLT-v&zm&m rat*® 4 1 a 
( i ) fa&osiitfco ★ [ft 3] 

CH,=C-CH 2 NCS 
I 

X (I) 

/ ^V— CH,NH 2 
N 



©5- (7 5 -2-^pnf7V-;bXI±f 

(4) ie«©^3gj*o 



♦ [3ft$£9] 2-^ud-5- (^nn^fW f-7 
fc ^+-9- ^ u > f- h v 5 > i: *£JS £ 3 c t 
%&®£?%5- (7^/^f;W -2-*nn^7V 



fi7*;b^5 K^hU^AT'&3!fi*« (4) I2ic<D§y 30 [0 0 0 1] 



T'fe^iS*« (4) IBKOSiSffic 
[S5R5I8] 2-^dd-5- (^dd^;W ^7 

3 5- (757/^1/) -2-*nD?7V-*Xtt* 

/ — CHtCf 

C2 



AJ 

N 



[0 0 0 2] 

Kb 5] 



( I ) 



©2-^an- 5 

mats® m tfs^rscifc^jfes) ^ 



f7V-^ (J-XT * [0003] S 
* [ft 6 ] 

CH 2 NH 2 




cm) 



<05- (75 yy^-*) -2-^00^7^/— ;b GKT 
*fc{b£ti (III) ^-T-Scfc^feS) Rte?<om 

—IT 3- 



'VAfflmm 19 2, 060 ^*H*m'£&mmiW¥ 2 
- 1 7 1 ^{cr^$nT^-5„ L*»ut*» (i)oi 



(3) 



WmW- 4-234864 



{fflt&foz-ttzisfcty B^mttrmm^BS 63- *[ooo4] 

8 3 0 7 9^fc£«£nTV»S£«-ea&So * [<k7] 
CHj =CHCH 2 NCS + 2C £ * ► 




+ 2HC£ 



mtTZit&VB [I] Ofl!lK:aaffl©B!l±«!A^L 
38 <> ft^lft CI] ©TT<Wc§¥iIi£i:«fcTt>W^li 
[0 0 0 5] [111)3 ©SJiffifcbT 

B*m y £mwm;m¥2-i 7i^ic <k^ 

[0006] 

CH*=C-CH 2 NCS 
I 

X 

D , SWc fc*a*J©i»fc}W*ffl^S c & < » iSfQ 
4*fTl?iK*«fc<ttfi©«fcWk£1j| CI] ib\ ItMlcffi 

[II] «fc!>C©«fc5EUT{b&i* CI] £»]§Lfc© 

[III] X&^J&tfgBlT'^i 
[I] ti»7> ; t-7tL<l±'NW^fl/yf h7 

5 V fc c £ tc J: <o KMc t»iRsp«fc < fb^fb 

[iin xti^ofctfSBretscfcfcfgjiu cn 

6 fcSo*^T*^%^gc Lfco 
[0 00 9] fftttttmUt. ( 1 ) it-BtVu [ I 
1] fc^fl#Jfc*££S-£Sc:fc##«i:-r.5 2-* 
on- 5- (^Dn^f;|/) j-7V-)l Uttfto 

( I ] ) ©Hii&o 

[0010] (2) ft^a [i i] tmmitmtzfc 

({fc£ft (I] ) £SML7c©t^ SSftfcfk^ft 

[i] t7~.;<mt%ms-$i£%zt%¥fmt-?5s 

- (75/*f7l/) -2-^DD^7V-;b (fk^a 



( I ) 

10* [in T*mt>zri5'<v : 3-*~>7ym.TV)imm& 
[in (WT^tcft^ft [in ^^-r^ c 

5) J;t)2-^DD-5- (^nn^f;W ^7V-;l/ 

«k^* f 1 ] ) £«aif 373&, (i 1 ] <fc t> 

{fcSIS [I] *8*U5- (75/^;l/) -2-* 
Dnf7y-;l/ [III] Xtt*©ifi*»!jg-r5*ffiR 

twt^fci [iin xt±^©^©iR*©<fc</\ mmr^ 

[00 0 7] 

[Sg*8¥i*-f.5;fctf>©¥&] *38W*6I4, ±SBBW 
20 ^fig-rsfcft, fflu {k^ti (I] Rtffk£$j [I I 
I] Xtt*©tfi©S!iiS*S41*i*tLfco *©**, ^ 

[0 0 0 8] 

Hk8] 



30 



:<fc»Ht&t 



din) xii*©ig©«iBi£. 
[0011] (3) fk*tt cn 



(I) 
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0ftmbum-?Zt2-l?uu-5- U7uu*9-M 9 
20 7!/-;l/tf±j£ftfcftofco 
[0 0 6 9] HMD 5 
TktfTK i&<tXA7VA0. 5 0gt^Vf^>7yi 
2-^on7'J;l/0. 2 2g^3^t'ITU *ftT 
T-^Ctc 1 BflffljJKtiA/Lfco ^au*;l/ii 0ml* 
tax, 2 0^JKTT?«ETCE£S#ft*W8L;rc. C 
O^T-£D±4^i(± 2 , 5->*^on-5- (^no^ 
^;l/) -2-^7y;>i:%^?>n/cA^ 40t~60 
^CT?S6fc:«*gLfcj?K ±iW2-?DD-5- (^ 
DD^fW 97V-A'W&ySt2, 2-^UD 
30 -5- (^DD^f;V) -4-f77';;l/fct£4n5 
t»©tc^{ktfeo 

[0 0 7 0] 
Ut2 4] 




CH,Cf 



nee / 




(NMR (CDC I 3 ) : 4. 7 9 (2H, s) , 7. 40 
70 (1H, s) ) Z(Dt>(DlC?UUX.;ll>%1iQZ-rc<D 
2 OtUTT-^yv^-TTkXfiM^^Tk^itaKT 
*KI4A,LfciJr. 2-^on-5- (^oo^/!,) f- 
7^/-;l/A^e,nfco 

[0 0 7 1] 

HMiJ2 0££fc: < fcoT2-^nD-5- (^DD^f 
;U) 97 V— Al. Ogm Ctli:2 5%7>t-7 
7k4ml, 7^b-b l JA6m \ (DM^^X9yUX 
»3EKS§SKAn, 8 0-CT'2^Sf6^^r/co 

1 ONASKL-fhU'i'ATkjgjgO. 6ml ti^ 50 
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V—Al 2 m I #ta*TMig-p3 0#H*K«:A,L;teo 
R^S^fti^iftm U D n ^ ^ y 2 0 m 1 %huz.T 

fg^ig^Lfco iS^^A^A^Dvh^v^-f- (^ 
mm ■ y'^DD^y-^/-^ 10: DT'll 
U 0. 4 9 g«D5- (75/^^yU) -2-yDDf 

NMR (CDC 1 3 ) : 1. 66 (2H, s), 4. 0 
2 (2 H, s) , 7. 3 6 ( 1 H, s) 

[0072] mmm7 

2-^dd-5- (ynu^f;!/) 97V— AO. 50 
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g, 2 5%77^x77j<4m 1 , 7-fe h- h U 7b 6 m 1 
©S^%*3 O^BIinJSaiatLfc©^. 2 5 %7>*x 
77j<8m 1 fcj&taU S5fc3 0#iaina&38KU"Co H 
MJ6i:[5lSomS!ia^Tl/\ 0. 22g<D5-(75 

[0 0 7 3] IBJ8 

2-^dd-5- (^DD>?;W ^7^-^3 0. 0 

A 1 5 0ml flOig^fcfcl^S^TT*, 3 0^T'?iT 
Lfc„ £ ?>{C 3 ^rattl^lStTTiftJf -sail 10 
fc. £Ufc|ga*fflJ&U 10 0ml©^nD* 

7l/2»T'8feofc. Mffifcaa^to^T 10 0ml fCjSSS 

u ^Bfiwiaafeufcea^it^L, ^2 0m 1 © 

^Dd^;l/i,T'^ofco ?tSi:gfefSe±*S.(c 2@|lli;^ 
ff%ffofc. -a-tfLT5 5. Og (1R*99. 7%)© 

mw y*-*; wgjm ^ntc a 

[0 0 7 4] ZOmWCri/^—ttlMZ 2. 5g, 36 
%«Kl0 4g, 7k9 7. 5ml, x£7— 71/3 2 5m 

1 <Dm&WtlO'CV 1 f$P«S*#Lfc©ti-£j»fiL 

Lfco 7-fehyi 0 Om 1 fcSBftlcin*.* ^«U8*« 
^Lfc„ ^^JlC7k2 5 Om I 5ri0K.fc<D% 6 NTk&ft 
^-hU^A7k^T'pH?rl 3JcHS5L7c 0 ->*^n^ 
7 7T'3@i4fctSU ^7nn7*>Jf£^fn®&*Tffi 

<D5- (7577^71/) -2-^nnf7y-Ml 
4. 3g»ft. c©t©^MffI®T'llL, 10. 5 
g <D«fl*1§fc. 

b p : 8 5°C/1 0. 5mmH g 30 
[0 0 7 5] Htt9J9 

8 otu^<073a-ei#e»nfcE3iR7> ; e-^ Atg 7 

7. 1 g, x77— 71/8 0 0m 1 , zkl 6 0m 1 . 12 
N^K2 0 0ml<D^tl?:P*3S7 0~7 5*CT2«f!ffl 
*KttA,U ?WW»*«il9JLfe. itj££i&3 0 0m 

3 0 0m 1 ^ftJX. £&fcffll6bfc. g|gtl£:7-feh;/ 
•eftitft. 7k 1 5 0ml (CjgfrU 2kftT, 6 N*iKt 
■fh'J^ATkjS^pH^rl 3i:Lfc 0 -77nn7*7 

T?3@«iiau &*««vy*s'*A?^&aigu 40 

2 8. 1 g«5- -2-*oof 77 
-;l/£iR¥7 5. 6%T?f#fco £©5^. 2 1. 2g£ 
ScESISU 17. 2gO«S%ffe. 
b p : 7 1 ~7 2 < TC/0. 7mmHg„ 
[0 0 7 6] USSPl 0 

7*71/^5 K*U9A1 0. 4g, SiDMF 1 00m 

i nm&htc, mt&W2<Dj3&T'&rzo 2-^00-5 

- (5uu*W> =J-7V-)\s9. OgOIOmlDM 

f mm* 2 0 •ammve 1 5 «H-e»T l/co ?iT& 

6 0 5 CT'4 5ftr3MWLfc<0%. ^f^fe^ h±T' 50 
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8Lft. ISi^7^D-7h^77-f- (jiffijg: 
->*^nD^^y-Sg[i^ 20 : 1) TSSHU 1 
2. OgtDN- (2-^na-5-f77>J/MfM 
7*;l"f 5 F*f*fc. mpl08~109"C 
[0 07 7] N- (2-*nn-5— T-r'/yrt/^f- 
;W 7^I/-T^ Fl 2. 0 gfcx77-7U2 0 0m 1 <9 

m^mc tFr^i mm 3 . 2 g * 5 #iht?mt l 



7c„ sST^mrafin^giiu awufc. ^cfeefeH 
tt^aguu mzwrnhtco jsefttx— f;i/5 0m 

9, BtfWftft5- (7577^71/) -2-^DDf7 
7-7l/tf4. 9gf#P>ft/co 
[0 0 7 8] *6£0!ll 1 

»7>€x7 2 0ml5:An, 2-7an-5 
- (^na^f;i/) ^77-71/3. 36gi:h;l/xyi 
Om 1 ©ig£}g»#;ta*.Tfci*Lfco iSS*- 3 0X:£ 
Lfc<D%fr< ti/uL&tf?. 0°C$T'2^3 O^T'Hig 
?-&7Co ^<D^7k?§*T'7^fH, iiSTM 6B$Rg*Ktt 
/V, U &Etc fe if Lfco R(SS1^»* 6 N7k^fk^ h U 
•7 A7k^?S 1 0 m 1 tt>tc£«\ ~>*7 DDjt?yt'2@a 
ttJLfc ( 1 0 0m 1 &lf 5 0m 1 ) . =ff<£jf 
ij=7K5u-?Y7=77<<- (mfoW-^tuutfiy-* 
77-71/ 10:i) Tf«SU 2. 2 0 g (74. 0 
%) (05- (7577f-7U) -2-^DDf7 , Z- 7l/£ 
#7Co 

[0 07 9] imm (B*B^B8«Fmi«BB6 3-83 

0 7 9^fcI2ISc<D73?£fc: < };3 2-7an-5-7nP7 

^71/^-7 V-7K7)^jg) 

^fc77l/7'J7l/ 1 5 0 0 g£5 OtHcJlDffeU ^Vf* 
-77^71)71/2 5 0m 1 *5B$HjbH*Tl*o< *5 fcjS 
TLfco *<D»?6.K:8 0'C-e2«Fraiinf»b/ fc Co «tffc* 
7l/7U7l/^@£L/-dt> Mff^S (2 0mmHg) L 
TCo b p 9 0~ 1 1 O'COS^'2 9 5 g^U-ofz (^'7 
^p-7h^7^-tc«fc5^6lt2 8%) o Ctl^r^Bt 

as (■>-(• Kv-aee*ffiffl) b P 63~68°c 

71. 3mmHgOS?»l 1 8g^8oft W^D7 

h7*^7^-(c<t^MS5 0%) o ?e.tcn^7j^^ 

1) T'MIU 4 6 g©»62-i'DQ-5-»aD 
7^71^7 V-7l/£'f# fc„ 

[OO8O]##0iJl (^tD^Vf-^-77^2-7 
nD7U7l/(7>g-j£) 

2, 3-^nD-l-7'o^y3 2 5. 9 g, ^*-> 
7>tth'J^A2 6 1. 9g, 7-trh-h'j7H. 5 

1 ©g^fti* 3n$ng 3 o«-ffltni»a»ELfco^, 

0 0ml *iiB^TSt^iS^*iaj5'JLfe<0-6iaSLfc. 



(13) 
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fee 3 3 9. 5 g^V^>7>i2-^nD7U;l/ 
«j|fe.6Si 7 3-7 6t/l SmmHgo 
[0 0 8 1] ##CT2 

N N-5>**-*-N' --hD^7-^l3. 0 
g', WJfek^t^hU^S. 9 0g, eDMF2 0 
0ml©fi^*t. MT2-fnn-5- 
7/1/) f77-;VODMF 1 5 m 1 2 ^T'jgT 

DMF^SLfco ISaC7th-h'J^2 0 0ml 10 

fcln*., t^h±T'^»&SS | JC7co itr^*^^ 

-b-J^2 : 1~1 : 2) -TfHWU 6. 4 5 gOl- 
(2-/^00-5-77^/^^) -3, 3-5?* 
f . ;V _ 2 _- ha^7-->*> (tHTffc^ftNo. 1) £ 
Hfc. mp 1 5 5-1 6 0°C o x*/-/l/«fc!>*S&r 
SCfciCfcDmp 1 6 5. 5—1 6 6. 5X„ NMR 
(DMSO-ds ) : 2. 96 (6H, s) , 4. 50 
(2H. d, J = 5. 8Hz) , 7. 56 (1 H, 
s) , 8. 53 (1H, br. t, J=5. 8Hz) 20 
[0 0 8 2] H«icLTWT©fl:£%*8fc. 1- ( 2 
_*oa-5-*-7*/y/Mf-;l/) -3-x7;!/-3- 

mp 1 6 5-1 6 7°C) , 1- (2-^PQ-5-7 
7'/|j;M7;W -3. 3->*xf;l/-2--ba^'7 
xyy (#%{k^)No. 3, 5'P-y7\ NMR (CD 
Ch) : 1. 23 (6H. t, J=7Hz) . 3. 4 
6 (4H, q, J =7- 2Hz), 4. 60 (2H, b 
r s ) 7. 4 4 (1 H, s) . 8. 30 (1 H, b 
s) ) j_ [!_ (2-^PC3-5-77^/U^ 30 
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8 (2H, d, J=6Hz) , 7. 50 (1H, s) , 
9. 60 (1 H, b r. ) , 1 1- 8 5 (1 H, b 

r. ) 

[0 0 8 5] ##0fl4 

5 _ (7 = - 2-^00^77-^6. 8 2 

6 g, JfeWSffltay*^. 7 2g, Jfi<t«-ffl4. 8 

1 g, 7-th- bU/M 5 0ml 

««Lfe. mm^mvnz'&\^ a«t*««bte. its 

y-/.2/-/M 0 : 1) TttSU 7. 33g©l- 
(2-^DD-5-f7 , />;;W^W -3-^7"^- 

2 V a 77-i?y (##{k^N o . 6) £t#fc„ 



m p. 



1 7 2 - 1 7 4°C (7-trh-HJ/l'<fc9&*p 
NMR (DMS0-de ) : 2. 8 3 (3H, 



(2H, d, J = 5H 
, 8. 1 2 (1 H, b r 
. s) 



^ M _ 2 - - ha75S/V) eaus^y (##<k£ 

|No. 4, mp 185 — 18 8°C) 
[0 0 8 3] #%#J3 

S _^ ;l/ _ N _- ha>ry^*mfR5. ogttf'ji/ 

y 2 5 m 1 Oig^C, £i&T?*S*»» 11. 3 g Z 1 
0 iMBTSTFLfc. »m SfflT? 5 tflSKP < « A, U 

It, £Cfc@f*£» (HRU N-7-b^l/-S-^ 
^-N' bo-fVf-*K*5. 1 g%&&&Bat 
ITife. mp. 1 0 9-1 1 0°C _ 40 

[00 8 4] N-7-fe^-S-^^-N' -_bn 
WVf-*Sa60. 2 2g, T-feh-H'J^SmlOSG- 
fcjc, -2 0"CT% 5- (75/^?*) -2-^po 
f-7^-;U0. 2g«iSTLfe. |^figT-lW<ti 

->Ufr&?BS»U 0. 3 1 g©N-7-kf-*-N' - 
(2-^oo-5-77V''J;M7/W -N" -xho 
ffjz-'jy (#%fH^No. 5) %Sfco mp. 13 
2-1 3 3T3 

NMR (CDC h ) -2. 33 (3H, s) , 4. 6 50 

-IT 14 



d, J = 5 H z) , 4. 5 3 
z) , 7. 6 1 (1 H, s) 
s) , 9. 0 0 (1 H, br 
[0 0 8 6] ##0iJ5 

lt 2-i/jL^-)\,-2-~Ymvi-3cWM0- 50 g 

-yy lomi ©s£»fc***Bi* 1 . o 3 g 
T'STLfco mst* 1 vmmmt. 2 Nmm l 5 0 m l 
^PP*;Vii oomi-eaatfe. ^oa* 

;W»1£2N&&5 0m 1 T^L/M^ ilflSU 0. 
6 0gOl-7tf^-l. 2->77^-3--ho 
-fy**ESR*&Stfe«f*fcl/C1#fc. NMR (CDC 
1, ) : 2. 23 (3H. s) , 2. 52 (3H, 
s) , 3. 17 (3H, s) 
[0 0 8 7] 1-7-t^-l. 2 -5?* 7^-3 

lie, 5- (75 7**->W -2-^aa77^ 
0 4 00 g, h;H^10mlRtfx-T^2mlO 
fi^«**»Tl OtfKT-STFLfc. *STF2B#B5flt# 
ft, 4Cfc0fe@^i«^U 0. 2 3 0 gON-7-fe 

N _y^;l/-N" -cho^7--7y (##ffc1 

o. 7) ^ffco mp 1 0 5-1 0 8°C 



^N 



NMR (CDC 1 3 ) : 2. 11 (3H, s) , 3. 0 
8 (3H, s) . 4. 57 (2H, s) , 7. 53(1 
H, s) , 9. 3 5 (1 H, br. s) 
[0 0 8 8] #%W6 

lf 2 -v i ^7;l'-3--r-a'(Vf*RI (2. 93 

g ) , kwiuw (4. 07 g) , aa'7-feh-b'J 

;b (6 0ml) Ol^ftt, fc*BW (2. 5 3 g) Z 

(1 0 0ml) £in?L. E^*** - e20»»bfc. * 
a a AH* SS*S5SEv 7* v"7 LlT'Si U i&& 
U 3. 4 8g©l-7tf^-l, 2-^*7/1/- 3 
-khaWy^*R3R*»fc- i-7-bf-^-i, 2- 



(14) 

25 

i/*1-fr-3--huJ'V?*%m (3. 4 1 g) 0M 
gfx^I/ (2 0ml) mWc. 5- (7^/*1-Jl) - 
2-^DDf7y-;l/ (2. 6 5g) OStxf;!/ (4 
m 1 ) mW&-2 5°CT 1 IC-2 5 

XT' 3 0#lffllfi#*£ttfc. *ICS£** 5 #HT? 2 0 
°CfcS*6, » 8 m 1 tg|S t ft. satbt ~>V V ¥ 
frx-T-fr (4ml) fcfln*, «taa**»jSLTjftft, 
4. 2 1 g©N-7-fef-;I/-N' - (2-^nn-5- 
f-TWAf^f-jU) -N-^^;l/-N" -zhn^7- 

(#3fc&4feN o. 7), mpl 05-1 07t 10 

[0 08 9] m%WM.m YM^u^yft (N i lap 
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a r v a t a 1 u g e n s ) tC^f-S^H 
Wffl®T'*Tft2SJ$H*S<D^fC, 0tgMfc£» (T 
m%W8\-£% e>n-S<b^(DNo. T'^-f) 5mg£ 
l-W-Xtween) 20£#t?0. 5ml?)7-fe 
hy-PSISU 3 000MWV> (SSiSFk Kffi 
Inall (tt) §!) TkT-m^jSS (500ppm) £L 
X7.yiy-iSyX'Wm. 1 0m 1 h*!M& 

Lft 0 a»gofifc:7k*An, cctc«yi-<*S£An 

ftff, htVn^y*3^ii 0H£fet^ 7;l/5t£ 
1 ~7©{k^ttv^-rtit 1 0 0 %©JE4$*^bft„ 
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W4-2 0 8 2 5 6 
&m¥4—2 0 8 2 6 3 
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&ra¥4— 2 10 9 5 6 
f#FJ¥4 — 2 116 4 4 
f#Fjl¥4 — 2 2 4 5 5 9 
f#PjS¥4 — 2 2 5 9 9 2 
&ffi¥4— 2 3 4 8 3 2 
1fF?3¥4 — 2 3 4 8 6 0 
#fl¥4-2 3 4 8 6 1 
$#H!1¥4 — 2 3 4 8 6 4 
&H§¥4 — 2 3 5 9 9 6 
Wffl¥4— 2 4 4 0 9 7 
#fj§¥4 — 2 7 0 2 8 8 
t#H§¥4 — 2 7 0 2 8 9 
<&ffl¥-4 — 2 7 0 2 9 1 
4#Fj8¥4 — 2 7 3 8 1 6 
^¥4 — 2 7 3 8 1 8 
#^¥4 — 2 7 3 8 8 8 
#F»S¥4 — 2 7 3 8 9 8 
jflf 4-2 7 9 5 7 0 
t#li¥4 — 2 7 9 5 8 8 
mmW-4 — 2 8 3 5 1 9 
m$¥4—2 9 7 4 6 7 
ifl¥4-2 9 7 4 8 5 
<f#M¥4 — 3 0 0 8 1 5 
^¥4 — 3 0 0 8 6 7 
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3#Fw1¥5 — 2 5 5 5 1 2 
#Fjfl¥6— 1 6 7 3 8 
^¥6—7 3 3 5 3 
#ffl¥6 — 8 7 9 5 4 
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$#r*1¥5— 1 8 0 0 8 
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